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As will be reviewed below, attempts to estimate doubling doses from
data on Japanese atomic-bomb survivors have consistently led to values
larger than those derived from the animal data, and consequently they
imply lower risks. Although risks calculated from animal data have large
confidence intervals, estimates from those exposed to radiation in Hi-
roshima and Nagasaki are known with even less precision. In spite of these
uncertainties, the data suggest a real difference, with the estimated lower
95% confidence limit of the human data approximating the median of a
large number of values obtained in mice. If it is assumed that the apparent
difference is real, humans would be less sensitive to radiation induction
of mutations in germ cells than mice, and the risks in Table 2-1 should
be considered conservative. On the other hand, the human data might be
biased too low for reasons that are not presently understood, in spite of
all the careful work that has gone into their collection and analysis. The
BEIR V Committee is in no better position to decide the issue than were
the previous groups and individuals who have grappled with it. Considering
the uncertainty, the BEIR V Committee has adopted what it considers a
prudent position in basing its risk estimates on the approximate lower 95%
confidence limit for humans. This approach, while admittedly conservative,
has the advantage of leading to risk estimates that, if anything, are too high
rather than estimates that subsequent data may prove to be too low.

The background and methodology for the estimates given in Table 2-1
are provided in the following sections. The material not only provides the
background for Table 2-1 but also summarizes the methods and conclusions
of previous BEIR, UNSCEAR, and other reports.

It must be emphasized again that virtually all mutations have harmful
effects. Some mutations have drastic effects that are expressed immedi-
ately, and these are eliminated from the population quite rapidly. Other
mutations have milder effects and persist for many generations, spread-
ing their harm among many individuals in the distant future. However,
many of the long-term effects are impossible to estimate given present data
and understanding, and for this reason the present committee emphasizes
the effects of mutations that manifest themselves in the first generation,
since these are of immediate concern and can be estimated with some
confidence. The effects in the first generation are primarily those caused
by simple Mendelian dominant and X chromosome-linked recessive traits
because of their high heritabilities. Other kinds of mutations may be more
important in the long run and constitute a significant burden for future
generations.

Much of the uncertainty in estimating the risks of radiation-induced
mutations centers on traits with complex patterns of inheritance that result
from the combination of multiple genetic and environmental factors. Risk
estimates are determined in part by the degree to which these traits are